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Polymorphism of Adipocyte Fatty Acid-binding Protein Gene( A-FABP)
in Yak( Bos grunniens)
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(1. Faculty of Animal Sci-tech Gansu Key Laboratory of Herbivorous Animal Biotechnology Gansu
Agricultural University Lanzhou 730070 China;2. Gene-Marker Laboratory Faculty of Agriculture
and Life Sciences Lincoln University Canterbury 7647 New Zealand)

Abstract: Adipocyte fatty acid-binding protein( A4ABP) as a member of the fatty acid binding protein( FAB-
Ps) family play a pivotal role in regulating intracellular fat concentration and then affect intramuscular fat( IMF) in
mammalian. So AFABP was suggested as a candidate gene of IMF in some species of livestock and poultry. In this
study single nucleotide polymorphisms( SNPs) was investigated at AFABP intron 3 exond4 and 3°-UTR in Gannan
yak Qinghai yak and Tianzhu white yak( Bos grunniens) by polymerase chain reaction-single strand conformational
polymorphism( PCR-SSCP) so as to analyse their molecular genetic characteristics. Five novel SSCP patterns repre—
senting five different alleles A-E were identified in three yak populations. With alignment of the bovine( Bos tauras)
and yak A-FABP allelic sequences six SNPs including a synonymous mutation( c. 4222A > G) at exon 4 were
checked in yak. SNP c. * 94T > A in 3*-UTR of A4ABP which was only detected in yak population represented one
of genetic characteristics of yak that differ from the bovine. Alleles distributed disproportionably among three yak
populations such as only alleles A-C were observed in Tianzhu white yak and alleles A-D in Qinghai yak. This may
be related to geographical distribution and breeding methods of different yak populations. The mutations in amplified
region of yak AFABP would become a potential locus for genetic markers of meat quality traits of yak as it showed

moderate polymorphism with PIC in the range of 0.29 —0.36 and higher effective number of alleles( Ne) .
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X Hardy-Weinberg (P>0.05)
Bovine ccgtattgtattgtgcatttctaattatgtttttcactcaccacatagatggtaagattecttgaggecaagtettgtatettettgatetttgtgtetee 4018
A 4018
B 4018
C A 4018
D C—— 4018
E 4018
Bovine ctagtttattacaatatcaggtatataagaagagccaagagggaatatcttttgatgaacattttttectgetcaacattgaaggagacaataaataaata 4119
A 4119
B 4119
C 4119
D 4119
E 4119
Exon 4
Bovine aaacata.a.gttgtttagtcctgaggattt.tacca.utattttgcttttgtgcctaIGGAATGTGTCATGAATGGTGTCACI'GCCACCAGAGT’I']‘ATGAGAGAGI 4220
A 4220
B 4220
C 4220
D 4220
E 4220
Bovine FATAAFCCAAGGGATATTGAAATGGATGACGT]"TGCATCGAACTCCATGACFFICT‘GC’TGGATACGTTGTCCAAACATATATI‘GTTA’ITITCCACT AATAAE 4321
A -G T A— 4321
B G A T A— 4321
C -G T A— 4321
D -G T A— 4321
E A— 4321
3*-UTR o
The intron 3 sequence is shown in lowercase while the exon 4 is shown in a solid box the putative 3°-UTR is indicated by a dashed box.
3 A-FABP
Fig.3 Nucleotide sequences alignment of amplicons of A-FABP gene in yak and bovine
1 3 A-FABP
Tab.1 Genotype and allele frequency of A-FABP gene in three yak populations
. Genotype frequency Gene frequency Z(_
Populations X value
AA BB CC AC AB AD AE A B C E
Gannan yak 0.63 0.05 0.01 0.13 0.15 0.02 0.02 0.78 0.12 0.08 0.01 37.4970
Tianzhu white yak ~ 0.67  0.07 - 0.06 0.20 - - 0.80 0.17 0.03 - 7.964 6
Qinghai yak 0.60 0.05 0.02 0.11 0.18 0.04 - 0.76  0.14 0.08 - 7.663 2
2 A-FABP N N
Tab.2 PIC Ho He and Ne of the AFABP gene in yak populations
Genetic polymorphism parameters Tianzhu White Yak Qinghai Yak Gannan Yak
Number of alleles 3 4 5
Effective number of alleles( Ne) 1.48 1.64 1.58
Homozygosity( Ho) 0.67 0.61 0.63
Heterozygosity( He) 0.33 0.39 0.37
Polymorphism information content( PIC) 0.29 0.36 0.34
2.5 A-FABP N N
1.64 3 ;
( He) . ( Ne) N
( PIC) ( PIC) 0.34 0.36 0.29 3
o A-FABP o
A-FABP 2,
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